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oxidation of, 256 
Energy 
of electric field, in poly- 
electrolytes, 104-5 
electrostatic, of poly- 
electrolytes, 104 
molecular, calculation of, 
13-14 
in terms of bond distances, 
160 
transfer in glassy solu- 
tions, 61 
Energy levels, effect of 
lattice vibrations on, 
347 
Entropy, 138 
of activation, 201 
for bimolecular reac- 
tions, 201-2 
effect of substituents 
on, 328 
of dissociation, of weak 
acids, 293 
from heat capacities, 138 
ionic, 131 
of mixing, 134 
for liquids, 260, 263-64 
of monatomic ions in 
aqueous solution, 299 
of nonelectrolytes in 
aqueous solution, 267 
of nonpolar liquid mixtures, 
263 


of solution, for gases, 262 
from spectroscopic data, 
138 
Enzymes, deactivation by 
radiation, 65 
Equations of state, 131 
of rubber, 134 
Equilibrium 
chemical, isotope effects 
in, 
heterogeneous, 171-93 
experimental techniques 
in study of, 171-76 
inorganic, 139 
of inorganic anions, 287- 
91 
measurements of, 139 
in mineralogical systems, 
171-82 
organic, 139 
organic anions and, 291- 
93 
pressure variable in, 183 
in solutions, 277-94 
methods of measurement, 
277-80 
vapor-liquid, 135, 269 
for binary systems, 265 
for ethylene-carbon 
dioxide, 263 
prediction of, 264 
of solutions in t-butanol, 
266 
Equilibrium constants 
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consecutive, 285-87 
for halide complexes in 
solution, 289 
for isotope exchange, 139 
Ethane 
halogen derivatives of, 
infrared and Raman 
spectra of, 232 
mercury sensitized de- 
composition, 211 
structure of, 380 
Ethylene, vibrations of, 229 
Ethylene-carbon dioxide, 
vapor pressure for 
mixtures of, 263 
Ethylene oxide, structure of, 
381 
Ethylene sulfide, structure 
of, 381 
Ethylidene radical, in 
photolysis of dia- 
zoethane, 202 
Ethyl iodide 
photolysis, 203, 206 
reaction with sodium 
vapor, 206 
Ethyl radicals 
combination of, 205-6 
disproportionation of, 
205-6 
reactions of, isotope 
effects in, 206 
Europium compounds, 
spectra of, 239 
Exchange reactions, between 
fourth group halides, 
157 
Explosion limits, for 
hydrogen-oxygen 
mixtures, 316 
Extinction angle, birefring- 
ence and, 97 


F 


F absorption band, 345 
F centers, in alkali halide 
crystals, 344-45 
Feldspar, 179-80 
alkali, 180 
replacement of elements 
in, 179 
Ferric and aluminum oxides, 
solid solutions of, 
189 
Ferric thiocyanate, equilibria 
in solutions of, 291 
Ferroelectrics, 354-55 
Ferroelectric substances, 
192-93 
Ferrous-ferric couple, re- 
action with quinone- 
hydroquinone, 323 
Ferrous sulfate 
action of gamma-rays on, 
68 
alcohol on, 68 
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action of tritium betas 
on, 68 
as radiation actinometer, 
75-76 
Ferrous sulfide-ferrous 
oxide-silicon dioxide 
system, equilibrium 
in, 190 
Fission 
nuclear, see Nuclear 
theory; and Radio- 
activity 
in uranium, produced by 
pions, 33 
Flame propagation, 316-17 
Pease-Tanford theory of, 


317 
Flame speeds, for hydro- 
carbons, 317 


Flame temperatures, 
measurement of, 231 
Fluorescence 
anthracene 
dissolved in plastics, 
60-61 
temperature dependence 
of, 60 
of aromatic compounds, 
59 


efficiency of, for aromatic 
compounds, 60 
yield, from radiated 
solutions, 61 
quenching of, 211-12 
Fluoride complexes, 288 
Fluorides, volatile 
electron diffraction of, 156 
structure of, 156 
Fluorine 
heat of dissociation of, 
157-59 
Raman spectrum of, 231 
Fluorine monoxide, infrared 
spectrum of, 232 
Formaldehyde, photolysis 
of, 206 
Formic acid 
dehydration of, isotope 
effect on, 48 
gamma-ray decomposition 
of, 67 
Franck-Condon principle, 
isotope effects and, 
51 
Free energy 
of dissociation, of weak 
acids, 293 
of electrical double layers, 
140 
of hydration, 275 
of ionization, electro- 
static contribution to, 
87 
of mixing for liquids, 259 
of oxidation states, 131 
of polyelectrolytes, 104 
Free radicals, in photo- 
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chemical reactions in 
solution, 203 
Frequency factors 
of bimolecular reactions, 
312-14 
of unimolecular reactions, 


G 
Gallia, crystal phases of, 
189 


Gamma -rays 

action on ferrous sulfate 
solutions, 68 

angular intensity distri- 
bution of, 28 

conversion of, 25, 29 

coefficient for, 26 

decomposition of formic 
acid solutions by, 67 

decomposition of water by, 
67 


emitted in neutron capture, 
20 

from isomeric transitions, 
25 


on metallic sols, 73 
polarization-propagation 
correlations, 29 
scintillation counters for, 

61 


spectrum of, 22 
successive radiation of, 28 
thermoluminescence 
caused by, 74 
Gases 
compressibility data for, 


entropy of solution of, 262 
equations of state for, 131 
heats of adsorption of, 133 
properties of mixtures of, 
259, 265 
radiation chemistry of, 
57-59 
recombination of ions in, 
58 
viscosity of, 43 
Gas reactions, kinetics of, 
309-20 
Germanium 
isotopes of, 40 
as a semiconductor, 347 
Germanium compounds, 
electron diffraction 
data for, 377 
Germanium monoxide, vapor 
pressure over ger- 
manium -germanium 
dioxide, 188 
Gibbs-Donnan equilibrium, 
135 


Gold, vapor pressure of, 
from gold-copper 
alloys, 269 

Graphite, electronic energy 
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bands of, 346 
Graphite -diamond equilib- 
rium, 176 


H 


Halide complexes in aqueous 
solutions, 289 
Halide ions, spectra of 
aqueous solutions of, 
300-1 
Halogen compounds, crystal 
structure of, 369-70 
Halogens 
emission spectra of, 234 
photochemistry of, 209-11 
primary photochemical 
process in water, 210 
Heat 
of activation, effect of 
substituents on, 328 
of combustion, 136-37 
of organic compounds, 
136 
of dissociation, 137 
of weak acids, 293 
of formation, 136-37 
atomic radii and, 136 
gaseous monatomic 
elements, 162 
of hydrocarbon radicals, 
137, 155 
of inorganic compounds, 
136 
of organic compounds, 
136 
of radicals, 151 
of mixing, 134 
of sodium and potassium, 
269 
of solution, 137 
of propanol and isopro- 
panol in water, 266 
Heat capacity, 137-38 
of helium, 133 
of inorganic compounds, 
138 
of organic compounds, 138 
Heat contents, 137-38 
Helium 
isotope of mass 3, 
properties of, 43 
lambda point of, 133 
mixtures of isotopes of, 
lambda temperature 
for, 265 
properties of, 133 
solutions of isotopes, 43 
spectrum, hyperfine 
structure in, 53 
vapor pressure of, 133 
Heptose, formation in 
photosynthesis, 225- 
26 
Hexamethylenetetramine, 
structure of, 233 
Hexane-dodecane mixtures, 


vapor pressures of, 
264 

Heyrovsky-Ikovic equation, 
247 


Hill reaction, 215 
Hybridization, in multiple 
bond molecules, 166 
Hydrazine 
structure of, 368 
x-ray study of, 378 
Hydrazonium sulfate, 
structure of, 368 
Hydrocarbons 
aromatic, bond lengths in, 
153 


flame speeds for, 317 
heats of adsorption of, 133 
heats of formation of, 162 
hindered rotation in, 138 
liquid-vapor equilibria 
for mixtures of, 135 
oxidation of, 317-18 
pyrolysis of, 310 
in the presence of nitric 
oxide, 315 
reaction of hydrogen atoms 
with, 314 
resonance energies of, 136 
Hydrochloric acid, mean 
activity coefficient of, 
298 
Hydrogen 
abstraction by methyl 
radicals, 313 
activation energies for, 
314 
abstraction by trichloro- 
methyl radicals, 314 
bromination of, 209 
chlorination of, isotope 
effect on, 210 
dissociation energy of, 6 
conversion of para to ortha 
49 


exchange with deuterium, 
49 


gas, viscosity of, 43 
induced infrared absorp- 
tion of, 239 
isotopes 
properties of, 42 
vapor pressures of, 132 
mixtures with HD and 
deuterium, vapor 
pressures of, 265 
molecular orbitals for, 12 
overvoltage of, 257 
photochlorination, isotope 
effect on, 48 
reaction with deuterium, 
alpha-rays and, 59 
reaction with olefins, 50 
thermodynamic properties 
, 140 
Hydrogen atoms, reactions 
with hydrocarbons, 
314 





Hydrogen bonds, in poly- 
electrolytes, 99 
Hydrogen chloride, forma- 
tion, from organic 
chlorides, 70 
Hydrogen cyanide 
crystal structure of, 367- 
68 
solubility, effect of iso- 
topic constitution on, 
45 
Hydrogen fluoride, absorp- 
tion spectrum of, 159 
Hydrogen ion, overvoltage 
in reduction of, 254 
Hydrogen-oxygen mixtures, 
explosion limits for, 
316 
Hydrogen peroxide 
crystal structure of, 379 
decomposition of 
by radiation, 66 
by x-rays, 68 
photoreaction of, with 
ozone, 212 
reaction with ferrous and 
ferric ions, 322 
reaction with hydrogen, 66 
Hydrolysis of esters, rate 
of, by resins, 123 
Hydrolysis, of heavy metal 
ions, 290 
Hydroperoxide, acid cata- 
lyzed cleavage of, 320 
Hydroperoxide formation, 
in the oxidation of 
hydrocarbons, 318 
Hydrothermal experiments, 
183 -84 
Hydroxides of metals, 
dissociation constants 
of, 284 
Hyperconjugation, 167 


I 


Impact ionization theory, of 
dielectric breakdown, 
352-53 

Infrared 

dichroism in, 233 
polarized, uses of, 233 

Infrared radiation, biologi- 
cal problems and, 233 

Infrared spectra 

internal rotation and, 156 
see also Spectra 

Inorganic reactions, reaction 
kinetics in solution, 
322-25 

Instruments, for spectro- 
scopy, 230 

Interaction absorption, 288 

Interatomic distances, from 
neutron diffraction, 
375 

Interfacial tensions, 133 
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Intramolecular distances, 
from x-ray investi- 
gations, 382 

Iodate ion, reduction of, 255 

Iodine 

on acetaldehyde photolysis, 
207 


atoms, recombination of, 


on butyraldehydes photo- 
lysis, 208-9 

exchange with alkyl iodides, 
203 

rate of reaction with 
thiosulfate, 324 

Ion exchange, 109-27 

anion exchangers, 112 

basic anion exchangers, 
117 

capacities of resins for, 
119 


cation exchangers, 112 
density of resins for, 118 
determination of activity 
coefficients by, 135 
effects of complex ion 
formation, 120-22 
effect of cross-linkage on, 


membranes, 124-27 
polyelectrolytes and, 109- 
10 


rate of, 118 
resins for 
characterization of, 111 
swelling volume of, 112- 
15 
screening effect of ions in, 
118-20 
selectivity of, 115-18 
measurement of, 115 
selectivity coefficient for, 
115 
temperature variation 
of, 116 
separation of rare earths 
by, 121 
studied by radioactive 
tracers, 121 
in the study of electrolytes, 
123 
uni-divalent exchanges, 
117 


uni-trivalent exchanges, 
117 


uni-univalent, selectivity 
coefficient in, 116 
uses of, 109 
weak-base exchanger, 117 
Ion exchangers 
as analytical tools, 122 
water swelling of, 113 
Ionic crystals, 339-55 
Ionic size, volume of resins 
and, 112 
Ionization energies, for 
semiconductors, 348 
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Ionization potential 
calculation of, 11 
of hydrocarbons, 154 
of paraffins, 51 

Ion pairs, dissociation of, 


Tons 

activities of, determined 
by ion exchange, 123 

activity coefficients for, 
276-77, 286 

monatomic, entropies in 
aqueous solution, 299 

polyatomic, decomposition 
of by radiation, 74 

recombination in gases, 
58 

screening effect in ion 
exchange, 118-20 

solvation of, 299-301 

stoichiometric activity 
coefficient of, 279 

theory of charge transfer, 
58 


Irreversible processes, in 
electrolytic solutions, 
296-98 

Isobutene, polymerization 
of, by alpha-particles, 
59 

Isobutyraldehyde, photolysis 

-9 


Isomerism, nuclear, 25 
Isomerization, of 1, 2-di- 
chloroethylene, 210 
Isopropyl bromide, pyrolysis 
of, 311 
Isotopes, 39-53 
abundances of, 40 
abundance of O04", 40 
carbon 13, determination 
of, 41 
effect on 
carbon-carbon bond 
rupture, 50-51 
chemical equilibria, 44 
decarboxylation re- 
actions, 47 
decomposition of nitra- 
mide, 50 
dehydration of formic 
acid, 48 
hydrolysis of silane, 49 
molecular spectra, 52- 
53 
phase equilibria, 42 
on reaction rates, 47-50 
exchange, kinetics of, 48 
exchange reactions, 
equilibrium constant 
for, 139 
masses of, 39 
masses of medium and 
high atomic weight 
nuclides, 40 
separation of, 41 
by diffusion processes, 
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131 
by electrolysis, 50 
by thermal diffusion, 41 
see also Spectra 
Isotopic exchange, in stan- 
nous-stannic solutions, 


289 
Isotopic tracer, in solvation 
of ions, 300 


J 


Joule-Thomson coefficient, 
at critical point, 132 


K 


Ketones, rates of enoliza- 
tion of, 328 
Kinetics 
isotope effects on, 47-50 
of isotopic exchange, 48 
of photochlorination of Hg 
and HT, 48 


L 


Lattice defects, 344 
Lattice energies, of alkali 
halides, 341-42 
Lead-thallium system, x-ray 
study of, 366 
Lifetime 
and energy of radiative 
transition, 26 
of excited ethylene, 205 
see also Radioactivity 
Light energy, transfer in 
pigment systems, 215 
Light scattering 
dissymmetry of polyions 
and, 102 
by polyions, 102-4 
size of polyions and, 102 
Liquid mixtures 
classes of, 265 
prediction of vapor pres- 
sure of, 264 
pressure-volume -te mpera - 
ture relations of, 270 
Liquid phases, equilibrium 
of, 270 
Liquids 
entropy of mixing, 260, 
263 -64 
equations of state applied 
to, 131 
free energy of mixing for, 
259-60 
molecular association in, 
276 


polar mixtures of, 265-67 
total vapor pressure of 
solutions of, 269 
vapor pressures of, 132 
Liquid-vapor equilibria 
for inorganic systems, 135 
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for organic systems, 135 
Lithium ammonium tartrate 
monohydrate, ferro- 
electric phase in, 193 
Luminescence, of solids, 


M 


Magnesium metasilicate, 
polymorphic forms 
of, 188 

Magnesium oxide-aluminum 
oxide-calcium oxide, 
equilibria in, 188 

Magnesium oxide-aluminum 
oxide-silicon dioxide - 
water system, phase 
equilibria in, 186 

Magnesium oxide -calcium 
oxide-silicon dioxide - 


titanium oxide system, 


equilibrium in, 190- 
91 
Magnesium oxide~-silicon 
oxide-zirconium oxide, 
solid-state reactions 
in, 188 
Magnetic properties of 
oxides, 193 
Magnetic iron oxide, elec- 
tronic conductance of, 
351 
Malonic acid, decarboxyla- 
tion of, isotope effect 
on, 47 
Manganous ion 
rate of exchange with per- 
manganate ion, 324 
reaction with bromine, 210 
Mass spectra 
of deuteroparaffins, 51 
isotope effects on, 50-51 
Mass spectrograph, bond 
dissociation energies 
from studies with, 
165 
Membranes 
control of electrolyte con- 
centrations by, 127 
mineral, 124-25 
permselective, 125 
potential difference at, 124 
transference of current 
through, 125-26 
Mercury 
photosensitization by, 211 
of acetic anhydride, 205 
solubility in phosphorus, 
265 


superconductivity of 
separated isotopes, 44 
Mercury alkyls, thermo- 
chemistry of, 165 
Mesitylene 
photolysis of, 62 
radiolysis of, 62 


Mesons, 31-34 
kinds of, 33 
pions 
masses of, 31 
properties of, 31 
reactions of, 31 
reactions with nuclei, 33 
properties of, 33 
Metaboric acid, structure of, 
368 
Metals 
reaction with oxygen, 316 
resonating-valence-bond 
theory of, 340 
solutions in liquid ammonia 
of, compressibilities 
of, 277 
Metal solutions, 268-69 
Metamorphic rocks, 186 
Methane, exchange reaction 
with deuterium, 45 
Methanol-n-butyl acetate 
mixtures, vapor- 
liquid equilibrium 
for, 267 
Methyl acetylene, structure 
of, 380 
Methyl alcohol, structure 
of, 379 
Methylene radicals, from 
diazomethane, 203 
Methyl] iodide, photolysis of, 
201, 203 
Methyl radicals 
from acetaldehyde, 200 
combination of, 199-202, 
312 
activation energy for, 
00 


entropy of activation 
for, 201-2 
diffusion of, 202 
hydrogen abstraction by, 
199-202, 313 
activation energies for, 


from photolysis 
of acetone, 200 
of mercury dimethyl ,200 
reaction of iodine atoms 
with, 200-1 
of nitric oxide with, 200 
reaction with nitric oxide, 


313 
Methyl stannane, microwave 
study of, 378 


Microcalorimetry, differ- 
ential thermal ana- 
lysis and, 176 
Microwave spectra, 156 
Microwaves 
rotational transitions from, 
375 
see also Molecular 
structure 
Mineralogical systems, 
equilibrium in, 








171-82 
Minerals 
binary systems in, 178 
crystal chemistry of, 181 
crystal structures of, 371 
pyroxene group of, 181 
ternary equilibria in, 178 
thermodynamic properties 
of, 177 
Molecular structure, 1-16, 
375 -82 
of organic compounds, 
379-82 
Molecular weight, viscosity 
and, 96-97 
Monobasic acid, dissocia- 
tion of, 82 
Mott-Schottky theory of 
rectification, 349 


N 


Naphthalene, complex form- 
ation with iodine and 
bromine, 270 

Naphthylamine, effect of 
substituents on 
basicity of, 293 

Neopentane, bromination 
of, 209 

Neptunium, crystal structure 
of, 365 

Neutrons 

binding energies of, 20 

capture, 20 

on metallic sols, 73 

scintillation counters for, 
61 

Neutron diffraction, 359-61 

extinction in, 361 

interatomic distances 
from, 375 

by single crystals, 360 

Nitramide, rate of decompo- 
sition, 50 

Nitric acid 

cryoscopic measurements 
on solutions in, 285 

crystal structure of, 367, 
378-79 

Nitric oxide 

dimer formation in, 378 

effect on the pyrolysis of 
hydrocarbons, 315 

reaction with methyl] 
radicals, 200, 313 

reaction with ozone, 313 

spectrum of, 234 

Nitrobenzoic acid, re- 
duction of, 254 

Nitrogen 

adsorption of, 133 

heat of dissociation of, 
158, 234 

predissociation in, 158, 
234 


Nitrogen pentoxide, de- 
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composition of, 311-12 
Nitrogen tetroxide, rate of 
dissociation of, 314 
p-Nitrohalogenzenes, order 
of reactivity of, 327 
Nitromethane, pyrolysis of, 
310 


Nitrosyl chloride 
electron diffraction by, 
378 
frequencies in, 232 
Nitrous acid 
infrared spectrum of, 378 
rate of reaction with 
ammonia, 324 
Nitrous oxide 
decomposition of, 312 
rotational structure in 
spectrum of, 231 
Nonelectrolytes 
critical mixtures of, 
267-68 
entropy of aqueous solu- 
tions of, 267 
polar mixtures of, 265-67 
salting effects on, 299 
solutions of, 259-71 
Nonpolar liquid mixtures, 
263-65 
quasi-chemical lattice 
theory of, 263 
Nortricyclene, structure of, 
382 
Nuclear theory, 19-34 
alpha-gamma correla- 
tions, 30 
beta decay and, 21-24 
double, 23 
systematics of the 
energies in, 22 
transition probabilities 
of, 23 
beta-gamma correlations, 
29 
fission 
of light elements, 21 
product curve for, 21 
of uranium by pions, 33 
gamma-gamma correla - 
tions, 29 
isomerism, 25 
occurrence of, 27 
lifetime and energy of 
radiative transition, 
26 
metastable isobars, 23 
multipole transitions, 26 
neutral particle, 34 
spallation, 21 
transitions, isomeric, 
27 
see also Mesons 
Nucleic acid, depolymeri- 
zation of, by x-rays, 
73 
Nucleus, reorientation of, 
30 


Oo 


Olefins, hydration, by 
cation exchangers, 
123 
Olefinic compounds, liquid 
phase oxidation of, 
318 
Orbitals 
atomic, 2 
applied to solids, 340 
hybrid, 2 
bond energy and, 152 
octahedral, 3 
types of, 3 
molecular, 10 
calculation of resonance 
energies by, 167 
for large molecules, 14 
localization of, 11 
treatment of solids by, 
339 
status of hybridization, 7 
Organic complexes, of 
divalent ions, 292 
Organic peroxides, reactions 
of, 320 
Organic phosphates, rates 
of hydrolysis of, 
329-30 
Organic reactions in 
solution, 325-30 
Osmotic pressure 
of cellulose nitrate solu- 
tions, 134 
inside resin particles, 110 
molecular weight of poly- 
ions and, 101-2 
of polyelectrolytes, 100-2 
Overvoltage, 253-54 
of deuterium, 50 
of hydrogen, 257 
Oxalyl chloride, complexes 
with benzene, 242 
Oxidation, kinetics of, for 
organic compounds 
by inorganic, 325 
Oxidation potentials, 139 
Oxidation rates, of organic 
compounds in the gas 
phase, 318-19 
Oxides, magnetic properties 
of, 193 
Oxygen 
evolution in photosynthes- 
is, 213, 224 
schematic representa - 
tion of, 219 
exchange during ester 
hydrolysis, 329 
between calcium car- 
bonate and water, 46 
isotopic exchange in 
photosynthesis, 221 
oxidation of metals by, 
316 
sensitized reactions of, 
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211 
variation of abundance of 
18 isotopes, 40 


P 


Packing fractions, 40 
Paleotemperatures, from 
isotopic exchange 
studies, 46 
Paraffins, ionization poten- 
tials of, 51 
Particles 
ionizing, chemical effects 
of 57-76 
see also Alpha particles; 
Beta rays; Mesons; 
and Neutrons 
Pectin 
electrophoresis, 91 
titration of, 86 
Penicillin, capacity of strong 
base resin for, 119 
Pentaborane, crystal struc- 


ture of, 369 
Pentaiodide ion, configuration 
of, 379 


Periodate ion, hydration of, 
300 


Peroxysulfate, rate of 
decomposition of, 323 
Petrographic analysis, 174 
Phase diagrams, 171-93 
for complex systems, 180 
metastable, 172 
see also Silicate systems 
Phase equilibria 
in anhydrous mineral 
systems, 176-82 
of binary mineral systems, 
178 
determination of conditions 
for, 172 
at high pressures, 182-83 
at high temperatures, 
182-83 
isotope effects on, 42 
in quaternary systems, 
179-80 
in quinary systems, 180- 
82 


in silicate systems, 178 

soluble salt-water systems, 
182 

in systems with volatile 
components, 182-87 

at high pressures, 182- 

87 

in ternary systems, 178- 
79 


unary systems, 176-78 
Phases, identification of, 
172-76 
by differential thermal 
analysis, 175-76 
by petrographic analysis, 
174 
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by x-rays, 174 
Phase transitions 
in ferroelectric substances, 
192 
of the second kind, 140, 
192, 268 
in solids, 191-93 
classification of, 191 
Phenols, association of, 266 
Phosphates, formation in 
photosynthetic pro- 
cess, 222 
Phosphors 
alkali halide, 343 
luminescent efficiency of, 
343 
Photochemistry, 199-212 
of alkyl substituted ben- 
zenes, 212 
of ceric solutions, 203 
of chlorophyll, 215 
of ferric solutions, 203 
Photolysis, 204-6 
of acetone, 200 
diffusion of radicals in, 
202 
of aldehydes, 206-9 
of aromatic compounds, 62 
of diazoethane, 202-3 
of mercury dimethyl, 200 
of methyl iodide, 201 
high energy radicals in, 
203 
see also specific com- 
pounds 
Photons, production of, in 
radiation track, 70 
Photosensitization, by 
complex ions, 203 
Photosynthesis, 215-27 
exchange of carbon dioxide 
in, 221 
exchange of oxygen during, 
221 


formation of high energy 
phosphate in, 222 

with intermittent light, 216 

isotope effect in, 48 

light and back reaction in, 
217 

one quantum process in, 
216-25 

oxygen evolution curve for, 
218 


oxygen evolution in, 224 
schematic representa - 
tion of, 219 
sugars formed in early 
stages of, 225 
Pi bonds, 153 
Pinacol rearrangement, 
kinetics of, 328-29 
Plastics 
irradiated, physical 
properties of, 64 
radiation effects on, 64 
resistance to radiation, 64 


Polarization, of gamma- 
rays, 29 
Polarographic behavior, of 
alpha -halogenated 
organic acids, 250 
Polarographic oxidation of 
enediols, 256 
Polarographic processes 
adsorption in, 255 
irreversible, 254 
Polarographic wave 
conditions for reversible, 
248 


reversible and irrevers- 
ible, 253 
Polarography, 247-57 
Polyacids 
cross-linking in chains of, 
103 i 


dissociation of, 83-84 
dependence on ionic 
strength, 85 P 
dependence on structure, 
85 
separation of ionizable 
groups on, 86-87 
electrostatic interactions 
in, 85 
titration of, 82-87 
Polyacrylic acid 
cryoscopic measurements 
on, 100 
equivalent conductance of, 
88 


osmotic pressure of, 100 
pH of solutions of, 84 
Polyampholytes, 82, 88 
electrophoresis of, 92 
light scattering by, 103 
solubility of, 98 
viscosity of, dependence on 
pH, 95 
Polybases, 88 
Polydicarboxylic acids, 
titration of, 87 
Polyelectrolytes, 81-105, 
294- 
birefringence of, 97 
conductance of, effect of 
viscosity on, 90 
conductivity of, 88-90 
diffusion of, 92-93 
electrophoresis of, 91-92 
electrostatic energy of, 
104 
equilibrium properties of, 
98-99 
films of, 99 
free energy of, 104 
hydrogen bonds in, 99 
ion exchange and, 109-10 
monolayers of, 99 
osmotic pressure of, 100-2 
sedimentation of, 92-93 
strong, 90 
titration of, 82-88 
transport properties of, 





. 88-93 
viscosity of, 93-97 
dependence on dielectric 
constant, 95 
dependence on ionic 
strength, 95 
weak, 88-89 
Polyhalides, structures of, 
370 


Polyions 
calculation of size of, 105 
conductance of, 89 
interactions with counter- 
ions, 100-1 
light scattering by, 102-4 
molecular weight of, from 
light scattering, 103 
mutual precipitation of, 98 
osmotic pressure of, 
dependence on molecu- 
lar weight, 101-2 
transference numbers of, 
90-91 
Polymerization 
by alpha-rays, 59 
by cathode rays, 64 
of vinyl compounds, 
photosensitized, 203 
Polymers, 81-105 
in electrolytic solutions, 
290 
energy of dilution of, 134 
thermodynamics of, 134 
vibrational modes of, 233 
Polymethracrylic acid, 
titration of, 85 
in water dioxane mixtures, 
86 
Polymethine dyes, transition 
probabilities in, 235 
Polynuclear ions, in aqueous 
solutions, 289-90 
Polypeptides, structure of, 
3 


Polysalts, aqueous solutions 
of, 93-95 

Polyvinylbutylpiridinium 
bromide, solutions, 
reduced viscosity of, 


94 

Poly (4-vinylpyridine), con- 
figuration of, 295 

Potassium acid fluoride, 
infrared spectrum of, 
379 

Potassium chloride, mean 
activity coefficient in 
liquid ammonia, 298- 
99 

Potassium chloroplatinate, 
polarogram of, 256 

Potassium oxide-silicon - 
dioxide-water system, 
saturation curves for, 
185 

Predissociation, in nitrogen 
spectrum, 234 
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Principle of reciprocity, 131 
Propane 
mercury sensitized de- 
composition of, 211° 
solution in ethanol, 266 
vibrational assignments 
for, 232 
Propellants, 140 
Protactinium 
crystal chemistry of, 366- 
67 


crystal structure of, 365 
Proteins, 295 
Protons, chemical effects of, 
on aromatic com- 
pounds, 60 
Pyridine, photolysis of, 202 
Pyrolysis 
of inorganic compounds, 
315 
of organic compounds, 310 
Pyrolysis reactions, 314-15 
Pyruvate ion, reduction at 
an electrode, 249 


Q 
Quadrupole moment coupling, 
4 


Quantum mechanics 
applied to ionic crystals, 
342 


see also Quantum theory 
Quantum theory, 1-16 
bond energies and, 154 
of complexes, 242 
of solids, 339-41 
of solutions, 262 
of spectra, 234-36 
configuration interaction 
in, 235 
Quartz 
alpha-beta transformation, 
276-77 
beta, change to tridymite 
or cristobalite, 177 
Raman spectrum of, 173 
synthetic crystals, 182 
transformation tempera - 
ture, effect of pres- 
sure on, 177 
see also Silicon dioxide 
Quasi-unimolecular re- 
actions, 311-12 


R 


Radiation 
anisotropy of, for gamma- 
rays, 28 
biological action of, 73 
chemical effects of, 57-76 
effects on 
enzymes, 65 
plastics, 64 
viruses, 65 
multipole character of, 26 
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nuclear, directional 
effects in, 29 

protection of solutes 
against, 73 

Radiation chemistry, 57-76 

of alcohols, 63 

of amino acids in solu- 
tion, 71-72 

of aqueous solutions, 65- 
74 


of aromatic compounds, 
59-62 

of ceric solutions, 69 

dosimetry in, 75 

of gases, 57-59 

processes in, 57 

of ionic solids, 74 

of organic chlorides, 70 

of organic compounds, in 
solution, 71 

organic materials, 63-65 

radicals produced in, 64 

temperature effects, 63 

of water, 68-69 

Radicals 

behavior in water, 69-70 

bond dissociation energy 
in, 164 

combination of, absolute 
rate theory of, 312 

heats of formation of, 137, 
151, 155 

in photochemical systems, 

2 


production by radiations, 
64 


reactions of, 199-204 
thermochemistry of, 309 
trapping of, 323 
Radioactive tracers 
in ion exchange studies, 121 
measurement of vapor 
pressure by, 140 
Radioactivity, 19-34 
beta-decay, lifetime of, 21 
isomeric transitions in, 27 
isomerism, nuclear, 25 
lifetimes, influence of 
chemical state on, 
24-25 
probability of K-capture, 
24 


see also Gamma-rays 
Radiolysis, of aromatic 
hydrocarbons, 62 
Raman spectra 
of compounds of fourth 
group elements, 157 
intensities in, 231 
internal rotation and, 156 
Rare earths 
amalgams of, structure 
of, 366 
separation by ion exchange 
methods, 121 
trifiuorides, crystal 
structure of, 369 
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Reaction kinetics, 309-30 
comparative studies in, 


experimental techniques 
for, 309 
of inorganic reactions in 
solutions, 322-25 
medium effects in, 320-22 
see also Reactivity 
Reaction rates, polarograph- 
ic measurements of, 
323 
Reactivity 
of aliphatic compounds, 
structure effects on, 
327-28 
effect of nucleophilic 
substitution on, 326- 
27 
effects of structure on, 
325-27 
of small ring compounds, 
328 
steric effects on, 327 
see also Reaction kinetics 
Rearrangements, kinetics 
of, 328-29 
Resins 
adsorption of acids and 
bases by, 120 
as catalysts, 122 
density of, 118 
determination of ion 
activities by, 123 
electrolytic regeneration 
of, 127 
exchange capacities of, 
111-12 
table of, 112 
exchange groups in, 111- 
12 


hydrolysis of esters by, 
23 


for ion exchange, char- 
acterization of, 111 
molecular adsorption by, 


penicillin capacity, 119 
selectivity of 
cross-linkage on, 116 
for ion exchange, 115-18 
sulfonated styrene, 
capacities of, 119 
swelling volume of, 112- 


uni-univalent exchange on, 


volume of 
factors influencing, 112- 
13 
ionic concentration on, 
114 
Resonance, of ionic and co- 
valent structures, 152 
Resonance energy, 16, 151, 
166-67 
calculation of, 166 


SUBJECT INDEX 


by molecular orbitals, 


definition of, 166 
empirical estimation of, 


experimental, 166 
of hydrocarbons, 136 
Ribulose, occurrence in 
photosynthesis, 225 
Rocks, determination of age 
of, 182 
Rotational transitions, from 
microwaves, 375 


Ss 


Salt effects. on reaction 
rates, 320-21 
Scintillation counters, 59, 61 
Second order transitions, 132 
Sedimentation, ionic strength 
on, 92 
Sedoheptulose, occurrence 
in photosynthesis, 225 
Selectivity coefficient 
for basic anion exchangers, 
117 
temperature variation of, 


in uni-univalent exchanges, 


Selenic acid, crystal 
structure of, 368 
Selenium, crysta! structure 
of, 364 
Semiconductors, 339-55 
band theory of, 346 
barriers in, 349 
electrical conductance of, 
349 
impurity, 347 
ionization energies for, 


N-type and P-type, 348 
perturbed lattices in, 341 
types of oxide, 351 
work function of, 350 
Sensitization, by fluorescent 
dyestuffs, 211 
Sensitized reactions, 211 
Sigma function, 325-26 
Silanes 
electron diffraction for, 
377 
hydrolysis of, isotope 
effect on, 49 
Silicates 
flame-fusion synthesis of, 
187 


high pressure studies on, 
178 


at high pressure and 
temperature, 184 
phase equilibria in, 178 
quaternary systems in, 179 
quinary equilibria in, 180 
Silicate systems 





equilibrium, water and 
carbon dioxide on, 185 
pressure -temperature 
curves for ternary, 
186 
rate processes in, water 
on, 185 
Silicides, structures of, 366 
Silicon, as a semiconductor, 


Silicon carbide, polymorphic 
forms of, 189 
Silicon dioxide 
solubility in water vapor, 
184-85 
see also Quartz 
Silicon halides, structure of, 


Silicon monoxide 
vapor pressure over 

silicon-silicon dioxide, 
188 

Silver acetate, dissociation 
constant in mixed 
solvents, 291 

Silver-zinc system, x-ray 
study of, 366 

Sodium aluminum chloride, 
structure of, 370 

Sodium chloride, mean 
activity coefficient in 
liquid ammonia, 
298-99 

Sodium desoxypentose 
nucleate, birefrin- 
gence of, 97 

Sodium nitrite, structure of, 


Sodium thymus nucleate, 
solutions of, reduced 
viscosity of, 94 

Solids, 339-41 

band theory of, 339 

Heitler-London treatment 
of, 340 

infrared spectra of, 239 

luminescence of, 343 

phase transitions in, 191- 
93 


reactions in, 187 
solubility in the vapor 
phase, 184 
spectra of, 239 
wave functions for elec- 
trons in, 339 
Sols, metallic, effect of 
radiation on, 73 
Solubility 
effect of isotopic constitu- 
tion on, 45 
of polyelectrolytes, 98 
of solids in vapor, 184 
Solutions 
aqueous, radiation chemi- 
stry of, 65-74 
of electrolytes, 275-301 
electrostatic energy of 




















molecules in, 134 
general theory of, 261 
glassy, energy transfer 

in, 61 
of helium isotopes, 43 
of nonelectrolytes, 259-71 

critical mixtures of, 

267-68 

with several compo- 

nents, 267 
radiated, light output 

from, 61 
regular, 260-61 
statistical mechanical 

theory of, 277 
theory of conformal, 134 
thermodynamics of, 134- 

36 
vapor -liquid equilibria 

for, 266 
see also Electrolytic 

solutions 

Solvation, of ions, 299-301 

Solvent-ion interaction, in 
mixed solvents, 291 

Spallation, see Nuclear 
Theory 

Spectra 

absorption, in halogen- 

aromatic systems, 

241 
of alkali halide phosphors, 

343 
atomic 

hyperfine structure, 53 
isotope shifts in, 53 
of complexes of halogens 

with naphthalene, 270 
of diatomic interhalogen 

molecules, 155 
effect of environment on, 

238-42 
electronic, 233-38 

of diatomic molecules, 

233-34 
in far ultraviolet, 238 
fluorescence, for crystals, 

60 
gas pressure effects on, 


infrared 
of carboxylic acids, 233 
of simple molecules, 
231-32 
intensities in, calculation 
of, 235 
interaction, 240-41 
of ions in solution, 300-1 
in liquid solutions, 239 
of long molecules, 230 
molecular 
isotope shifts in, 52-53 
Rydberg series in, 238 
molecular potential energy 
functions for, 229 
Spectra 
of organic molecules 
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experimental studies 
in, 237-38 
semiempirical corre- 
lations in, 236 
substituent groups on, 
237 
theory of, 234-36 
rotational structure in, 
pressure on, 231 
of solids, 239 
spectroscopic moment 
theory in, 236 
transition probabilities 
in, 235 
solvent on, 239 
vibration, effect of con- 
stitution on, 231 
vibrational assignments 
in, 231 
vibration-rotation, 229- 


of complex molecules, 
232-33 
theoretical treatment 
of, 229-30 
see also Microwave spec- 
tra 
Spectroscopy, 229-42 
intensity measurements 
in, 230-31 
technique of, 230 
thermodynamic values 
from, 138 
Stannous-stannic solutions, 
isotopic exchange in, 
289 
Steric factor 
for bimolecular reactions, 
312 
in hydrogen abstraction 
reactions, 199-202 
Steric hindrance, kinetic 
evidence of, 327 
Steroids, infrared spectra 
of, 233 
Sterols, effect of x-rays on, 
72 


Strong acids, 284-85 
Strong bases, 284 
Styrene 
anion exchanger type, 
water swelling of, 113 
copolymer of maleic acid 
and, 295 
sulfonated, water swelling 
of, 113 
swelling of 
cross linkage on, 114 
in salt solution, 114 
Sulfamic acid, crystal 
structure of, 379 
Sulfur dioxide 
moments of inertia of, 379 
structure of, 370 
Sulfur hexafluoride, spect- 
rum of, 234 
Sulfuric acid 
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dissociation of, 284-85 
molecular species in 
aqueous solutions of, 
285 
second dissociation con- 
stant of, 277-78 
solutions of organic sol- 
utes in, 285 
Superconductivity, of mer- 
cury and tin isotopes, 
44 
Supersonic energy, absorp- 
tion by sea water, 
284 
Surface 
chemistry of, 99 
thermodynamics of, 133- 
34 
Surface energy, 134 
Symmetry, in simple organ- 
ic molecules, 232 


T 


Technetium 
crystal chemistry of, 366 
lifetime of isomeric state, 
25 
Temperature scale, based 
on isotopic exchange, 
46 
Thallium halides, crystal 
structure of, 370 
Thermocells, 131 
Thermochemistry, of free 
radicals, 309 
Thermodynamics, 131-41 
of adsorbed phases, 133- 
34 
of electrolytic solutions, 
298-301 
of irreversible processes, 
41, 131 
applied to helium, 133 
of polymers, 134 
of solutions, 134-36 
of surfaces, 133 
teaching of, 131 
third law of, 131 
Thermodynamic properties, 
of minerals, 177 
Thermoluminescence, of 
rocks, 74 
Thermomagnetic analysis, 


Thiocyanates, equilibria in 
solutions of, 290-91 

Thiosulfate, rates of re- 
actions of, 324 

with bromoacetate, 321 

Thorium, structure of 
alloys with transition 
elements, 366 

Thorium bromide, crystal 
structure of, 370 

Thorium sulfate, equilibria 
in solutions of, 290 
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Tin, superconductivity of 
separated isotopes, 44 
Titanium boride, forms of, 


Titanium dioxide-silicon 
dioxide system, phase 
diagram of, 188 

Titration constant, median, 
84 

factors affecting, 85 

Toluene 

bromination of, 209 
photolysis of, 62 
radiolysis of, 62 

Trace elements, partition 
between phases, 181 

Transference numbers 

in anhydrous solvent, 296 

in membranes, 126 

of polyelectrolytes, 90-91 

of zinc ion in zinc sulfate, 
283 

Transition metal oxides, as 
semiconductors, 350- 
51 

Transport properties, see 
Polyelectrolytes 

Trichloromethyl radicals, 
abstraction of hydro- 
gen by, 314 

Triethylamine-water system, 
thermodynamic 
properties of, 268 

Trifluormethyl acetylene, 
structure of, 380 

Tritium 

beta-rays of 
action on ferrous sulf- 
ate solutions, 68 
reduction of ceric sulf- 
ate solutions by, 69 

Tungsten carbide -cobalt 
system, solid solu- 
tions in, 189 

Tungstic oxide, ferroelec- 
tric, phase transitions 
in, 193 


U 


Ultrasonic vibration poten- 
tials, 300 

Unimolecular reactions, 
frequency factors of, 
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311 
Unimolecular solvolyses, 
steric acceleration of, 
327 
Uranium 
crystal structure of, 364 
disproportionation in DgO 
and HO, 49 
spectrum, hyperfine 
structure, 53 
structure of alloys with 
transition elements, 
366 
Uranium dioxide-calcium 
oxide system, equili- 
brium in, 190 
Uranyl nitrate, dissociation 
in nonaqueous solu- 
tions, 290 


Vv 


Valence, 1-16 
directional, 7 
Valence angles, 8 
Vapor pressures, 132 
apparatus, 140 
radioactive tracers in 
measurement of, 140 
Vinyl chloride, polymeri- 
zation of, by alpha- 
particles, 59 
Virial coefficients 
intermolecular forces and, 
131 
superposition principle 
and, 131 
Viruses, radiation deactiva- 
tion of, 65 
Viscosity 
molecular weight and, 96- 
97 


of polyelectrolytes, 93-97 
reduced, 94 
at constant counterion 
concentration, 96 


Ww 


Water 
decomposition of, by 
gamma-rays, 67 
effect on equilibrium in 
silicate systems, 185 


exchange between hydrated 
cations and solvent,45 
heat of adsorption of, 133 
pressure -volume -tempera - 
ture relations, 184 
radiation chemistry of, 
68-69 
self-diffusion in, 296 
structure of liquid, 276 
x-ray investigation of, 276 
Wave function, for conjugat- 
ed molecules, 15 
Weak acids, dissociation of, 
293-94 
Weak electrolytes, 285-94 
Work function, of semi- 
conductors, 350 


x 


Xenon, isotopic constitution 
of, 24 
X-ray diffraction 
by elements, 364-67 
interpretation of, 362-64 
theory of, 361 
X-rays 
action of, on sterols, 72 
decomposition of crystals 
by, 74 
decomposition of hydrogen 
peroxide by, 68 
depolymerization of 
nucleic acid by, 73 
effective absorption co- 
efficient for, 362 
identification of phases by, 
174 


Z 


Zinc sulfate, diffusion co- 
efficients of zinc ion 
in, 283 

Zirconium oxide, stabili- 
zation of phases of, 
189 

Zirconium oxide-silicon 
oxide-titanium oxide 
system, equilibria in, 
187 

Zirconium-zirconium dioxide 
system, equilibrium 
in, 189 





